
C003 COBETCHMX 
C0UWWCTH4ECHV1X 
PECnyB/IMH :-£^ ,.■/.*■ 




(19) 



sy„„ni£ifizi 



E 21 B 29/1 Q_ 



rocy4APCTBEHHb«?l HOMMTET CCCP 
TO flJEJIAM M306PETEHMtfl M OTMPblWA 

Orte^HME*^>BPETEHMfl 

K ABTOPCHOMy CBMfl)ETEnbCTBy ^rClg' 



(21V 3306325/22-03 ;/ 
(22) 22.06.81 

(46) 1 5.09.83. Blow, N> 34 : v; 
(72y T. C. A6apaxi4fiB0», K. B. Memoir, 
P. X. H6arynraiB f H. r. iOcynoB, 
C. nerpon, HI. K. ffl&csMBio» f 's 
A. A. JloMa/iMy*. C M. Ma3yp«K 
v P. B. KepKym 

(71) Taxapcimft rocynapciBeHBUft • Hayrao- 
BccneaoBarenbciBft h npoexrawft hbctbtyt 
Hc+rffBoi npoMMnxneHHocTH » ' . 

(53) 622.248.4 (088.8) 

(56) 1. naTOHT CUIA 3179168, 
w. 166-14. onyttiHK. 1965. 

2. ABropcKO© cBKflerenbcm) CCCP 
M 562636, wu E 21 B 33/12. 1974 
(npoTomi ) . 

(54) (57) yCTPOflCTBO JUIfl PEMOHTA 
OBCAJlHOfl KQflOHHW. Bxraoqaicmee no- 
m*fl cepaeHHSK, hb Bracaeft kobub Koroporo 



aarpenneHa nopHHpyioflafl ronoBica c pacnm^ 
paioomM kob^com, npo^wiBuyio rpy6y c :/••.-? 
BcpxBBM ynapoM ft ycraHotfneimuft Han bbm 
HKopb. cocrofiiaBfl H3 Bepxaero h Hiwcaero 
Ko»>xoB ( nonocn, wejwiy kotopwmb coo6meBa 
c nonocrtjo cepflOTHHKfl, o r n h m a » - 
m e o c a reM # hto, c uenbio ynpomeimfl. 

KOtCTpyKUHH H BOBtlMOBKB d^KTHBBOCTH 

ero pa6oru aa cner hcwhotohhb noBpe*fl*- 
HHfl ofScanBoft " BonoBiw BKbpeM^nbcneuBBft 

>C TBBOBJI© B C B03MOKB0CTWO OCBBOrO BBpe- 

MemeHBfl Bawn> cepaeHBBxa b noOTpypwreeH 

C 06eWCCT0 P 0B, npH atOM BepXBHtt H HH*HB« 
Ko*yxH HKopB^cHaexema COOroOtCTBGBBOBO* 
noABioKBUM BnojowacKbiMync*^ 

^HCOCTOBKaMBWWXaB CepfleHHBKa 3BM- 
KHyTMe KBMepbl, COeABBBBBWO c nonocrwo 

copABHBBKA t ' a MOBUiy ynopaMH paaMemeBW - 
caMoynnoTHflicmHBC« MaraiceTU, Koropuo b 
Repa6oMeM nontwKeOTH. pacnonoxBHM BHyr- 
pn KOMcyxoB. 
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ll3o6poTeHue othxhtck k ho^Moraooao- 
Cti^Kiaea npDMbcii/ieHwocnt m mo^ot 6un> 
, (j i«niom»3OBflM0 npu ycraHoane m©to/utm moc kkx 
:: : Jvfi^^"nnacTbipe« b Mecrax HapyuieHMA repMBTMMHo- . 

:-^v3&^> • • ^ ■ ' 




iMaBecruo ycrpoAcrBO hah peMOHra 06- 
caauoJI : KDnoHKN, conefwcamee , npcxJwnbHU A 

cwrroHmyic) H3; KOHyca, 
h Kopb « >HnpoicaMepy 



nflor co6-ft ritflpaBAHMGCKyK> KaMepy , . 
coo&uohh>to c nonocn»K> 8 cgpagmhhkb 1 
nocpeac r»OM panwa/ibKwx xaiianoB 9. 

noaBvoKMtie ceKropw .5 b pa6o l ieM nono- ^ v 
xghmh onpeneiwioT HapyacHbiA akbmbtp nop- 
BMyTpGMHGMy AwaMGrpy 
, pacn oad>kgh ho A hba f3 
B^aHMoneflCTByiQiueA c jnopoM^ 
ycTBHOBneH nonnpjoKM 
hghhmA c o6eHx cropoH flicopb, coctojuumA Vp^^Sl 
H3 v AByx Koacyxoa: BcpxHGro 12 h moKwero *^^|$SI 






tb oifcaAHoA koaohkm, BiunoMaicmee ncsbiA . % -. . < MeoKfly.:CBMoynnoTHHKiiiHMHCfl^ mbhjkgtgmh ?14 



cepneHHHK, ,hb hhjkkcm .kohug xoroporo 
3ajcperuieHa nopHnpywicflH ronpsxa c pactiiHp*- 20 
Kf«MM k6m>com # . npotfriuibHyio rpy6y c aepx- \ ;,, 
■ whm ynbpoM h ^raHoBJieHWbiA Haa hmm sxopb, ;i 
cocroaniKA ho Bepxnero h rowcHero ico^yxoB, 
'noAOcn* MO*cay KoropbiMH cooCuighb c no- 
nocTbio cepfleHHHKfl [2] . ; 25 
: HenocTBTKOM yxaaamtux ycTpotteTB «b- 

TNGTCSI ^C7ID)KH0CTb ^OHCT^yfWn^BOOMO^ 

HM^iitopeM b' moctgx oanennem^c - Heft v, 

: V tinainek flKopsi. 

1 HenbH^o^peTGHHfl-ynpoineHHe koHcrpyx- 
■ • tnra h noBbnneMwe 3({x|>gkthbhoc th ero.pa6o- 
. «r..-.;. t ^Hi„3a.cMer HCWiioHeHMfl noBpcsKfleNHfi o6caa- 

>l|^i;^© A^ KOAOHHb! HKOpeM.^^^^'Cr » *• v* : 

! ffera» J flocniraercji i^f HT^>KO^>CTa- 35 

i^^^KOBTOH c bo3Mo)kmoctbio oceBoro nepeMewe- 1 
'^^^hbsi Bflonb cepneHKMKfl w noAnpyaoiHGH c ^ v > 
*o(5eMx cropoH, npn 3tom BepxHMfl m hh*hyiA 






"|jppl^ >nopaMii,;.i 



p6pa-^<'-40 



« 1 5 t ^cbo^em>J c v nonocTbio 8 nocpea-,^ 
ctbom paflHonbifLDc KBHanoB 21 - 23. 

HtOKHHA KOHeU CepaeHHMKB DKflHMMBBQTCfl 

6aiuMaK0M^24;C, o6paTHbiM joianonoM 25.,^4j£^ 
^YcfpoAcTBo cn>CKaercfl b CKBajKHHy Ha^|^^| 
Ko/ioHiie HacoCHo-KOKflipeccopHbix Tpy6 26. 
Ha cepaeHHHKe 1 Haa m non nKopeM pacno 
jiojKeHbi npyxHHbi 27 M 2Q. : >^i|M 

Y '^ycrpoAcTBO pa6oraer cnenyioowM °^ a T.fM0^ 

fB7co6paHHOM BHAe-ero onycKajor b ckbb- 
KHH'y b 30Hy peMOHTa o6cb/ihoA KonoHHW 
29 Ha HacocMo-KOMnpeccopHiK Tpy6ax !26, 
b KoropoA cobaaior naBneHMe nyreM aa- 
kb **kh , xcif akoc th , KOTopafl, nojiBflas nepe3 ■ 
paA^aiifcHbic KBHanbi 21 - 23 h 9 . A-liis. 
TcM.>r. 1) b KaMepw 7, 18 « 19 KB 
nonocrb' 20. Mexcay yn^oTHHTenbHMMH mbh- 
^eraMU ,0/4 1 5, oxaabiBaeT AaBJiemie 
.0Ai»BpeMeHH0 hb CTeHim7KoxyxoB 12 h 
> 13^>ynnoTHHrenbHba MaraceT 14 h 15 h ■pg^fM 
^ynpyroA xwa^parMbi 4.; KojicyxH 12 h 13»' ' J\g&r 



■ 1 '^:|f w 3 a m k h yr bi g icaMepw, coeAHHCtmbse c no- 

* AOCTblO CGDAGMHHKB, a ^G3KAy ynopBMH 

po3Meme«bi ceMoyniiorwiKiuHecji " mbiokg— 
rbi f Koropbie b HGpa6oneM noJioweifHH pacno- 45 
AOXCGKbl BHyrpH KowyxoB. 
feHa *Hr.. 1 H3o6pcoKeHO ycTpoAcrso, 06- 
jot A ma; hb 4>«r. 2 - to me, b HasaAb- 

lEOJA^MOMGHrj At>pHOBaHHSl J . . HB 4>Hr. 3 - CG- 

WTOe^-^a^HT. l;-.Ha diHr •■4 - ^ce^e- ^ 




27 h 28rABMraK)TC$i b npoTHBononoMHbie 
cTopoKti ao normoro cxarvw hocjigahmx h 
ocBo6o^AQ»or ynnorHnrGnbHbiG MaH^eru 
1'4 h 15 r xoTopuc pacnpJiMnn«cb f ynHpaior- 
en b o6caAHyio KonoKHy 29. o6pa3ya c ce 

CTeHKOA FHApaBAHMGCKyiO KBMGpy 30. noA , % 

AaBJiGKMGM^jicHAKDCTH ynpyrBH AHa$parMB 4 
Ae^opMwpyercfi h k nepcMGiuacr noABiOKHMe 
cGKropw 5! ao ynopa orpaHHMHBarotUHx BWCTy-^ 
noB'O/KopnycB.3 ^ iopMHpyxiuGro aophb^h ^ v 



Kfl 1 < (CM.4>HT. 1), HB KOTOpOM xeCTIO 3BK- 

pexineH/C doabk^khmm pacmHj^ioHnfM : ^KOHy- 
'KOTPporo oaKAW^GHbi ynpyrafl v AHa4>parMa 4, 

f nQflBHJKHbie ceKTOpbl 5 H ADABIUKHMG KOAb- 

ua 6. ripocTpaHCTBo, orpaHHMeHHoe Kopny- 
f-pcoM 3 h ynpyroA Ana+parMoA 4. npGACTaB* 



npo^ntHafl • Tpy6a 10 aoa agActbhcm 
ycuAKfl, co3AaBoeMoro KOJKyxoM 13, sepG3 
• ; npy^HHy- 28^* ria .noABHiKHMA ynop 11 ;* 
55 9 nepBoiiaManbWwA momght. nGpGMemacTCfl^PHH. 
Hae3>KaGT;Ha pacuinpflKiiiHA koh>^ 2 h ^g- 
4)opMiipyeTCfl (cm. hb ijwr. 2). ripowcxoAHT 
KBK 6w saKAHHHBaHHe npo4ninb:ioft ipy6bi 




i ion* 

10 b oGcantoft no.iDMHe JC». fl.vioc on cmot 
mBuuii ih» naa-ieHHrt b Ka.viepe 30 co3naer- 
c« ycitnMe una. nporacKUBaHua aopHHpyxaueA 
roiiOBKu c xotiycoM 2, no'; bc eft an«He npo- 
(JnuibMofl Tpy6bi;10, npH KoropoM BMecre 5 
c cepfleMHMKOM|l; HBHHHaior •noflKHMartCH y;, , 
aerajm 27 ;* 12?|i 62*11? 14 ■ OflHOBpeMeHMOi' 1 ' * 
He cwxaa flaBneHMP .B^Tp>^ax, c noMomtio - 
£5i"ajieBoA chct€mu^. (He* H3o6pajKCHa) wacoc- 
" >J Ho-w^Nmpeccopid^. rpy6aM 26 coanaioT M 
;nonoj™TeiibHW^HaTJir'.^np« 3tom, nepeMe- 
^mancb BBepc^i^ y^£^^^ * 
^pacurepJieT ; nlxy^niHyj^rpy6y 10. Bcjien^^ 
^3a; iu)H>coM^2|^ipy6^BxonHr ^onMupywumfl . 
flopH c HapysicHi^^flHaMerpoM, HecfooAMMWM 15 
iuia nojiHDfl fie4»opManHH iipo4>HniHofl Tpy6u , 
lO .BHyrpH peMOHrwpyeMOft Tpy6bi h o6ecne~ 
aeHKsi nnoTUoro kohtbktb Meacay hkm. BJ; 
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ri 4 

npouecce npoxo)*fleMiifl nonyca m nopH v 
pea rpytSy nocneausH yaepoKKaaercH or cms- I 
mew* ynopoM 11. 

HO flOCrK*GHHH paCUJHpSllOUIHM kohjcom 2Vi t> . . H i 

ynopo 11 nocncAiroft h Aere/w 28, X3,-;ll&y$;- *-yh\ 
h 15 TaioKe 6ynyr nepCMewarfccsi »^R^^^-V/^^| 
Flo Bbocoae 4>opMHpyiomero flopHa H3 ^^pa^^P^i;^^^ I 
jteHHofi rpy6w 10 n a an ewe cepacwBawr;^)^ 
IlpM 3 tom non fleftcrBHCM cm ynpyroft fle^6^^- ^if, 
(J)opMauMH npyxuH 27 h 28 Ko#yxw 12 r'v^^'i^VMV^y | 
h 13 flBHraiorcfl HaBcrpeny zxpyr npyry h ;^V*ii£< 
oannjosaior b ce6erynnoTHHrcm,Hiao Maioce^®^ ■ - 51 
tm 14 h 15. riocne aroro ycTpoftCTBajH^ 
BneicaioT H3 ckbcukhhm. . 



npexutaraeMoe ycrpoftcTBo KMeer npocryw;.^^.^ 
KOHCTpyxixHio, a npHMeHGHMG ero no3Bb^HTj^^^;^>:^:^^ I 
H36e*arb noBpettflemui ofcaaHoft ko/iohhm 

HKOpeM. ■ LoXv^V- 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 



is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 



[vertically along right margin] 
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The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1]. 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2]. 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A— A section in Fig. 1; Fig. 4 shows the B— B section in 
Fig. 1. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 11, above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 16 and 17, 
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25. 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

In assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 1 8, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 15, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 15 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged 



1041671 
3 

in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. In this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 
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During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 1 1. 

When expanding cone 2 reaches stop 1 1, the latter and the parts 28, 13, 17, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 

[see Russian original for 
figure] 

[see Russian original A — A 

for figure] 

Fig. 3 

A A [see Russian original 

for figure] 

[see Russian original for 
B B figure] 
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